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基和苯环的 PDMS 加入 PDMS-b-PS 并制备多孔膜，认为端基不同的 PDMS 能够
影响多孔膜结构的有序性、孔径以及孔的形貌；分别以玻璃片、铜片和聚四氟乙














































In the past decades, obtaining functional micro- and nano-scale patterns with 
easy to use and cheap techniques has been the center of interest in many different 
fields, such as catalytic activity, photonic crystals, separation and biological 
techniques. More and more scientists have attempted to fabricate materials with 
ordered structures as well as specific functionalities through simple fabricating 
process. The breath figure process is one of the most promising self-assembling 
strategies to fabricate patterns having an ordered two-dimensional array of holes 
which are replicated from condensed water droplets on the solution surface. In this 
thesis, therefore, we describe the preparation of highly ordered materials with 
honeycomb patterns by static breath figure process. 
Three block copolymers, poly(dimethylsiloxane)-block-polystyrene 
(PDMS-b-PS), polystyrene-block-poly(tert-butyl acrylate) (PS-b-PtBA) and 
polystyrene-block-poly(acrylic acid) (PS-b-PAA) with narrow molecular weight 
distributions were synthetized by atom transfer radical polymerization (ATRP), and 
honeycomb-patterned films of these copolymers were fabricated through static breath 
figure process. It was found that the average pore size was decreased with increasing 
the concentration of copolymer solutions. The ceramic films with highly ordered 
structures were formed through cross-linking and pyrolyzing honeycomb patterned 
PDMS-b-PS films. We also fabricated highly ordered PDMS-b-PS film under 
methanol atmosphere instead of saturated relative humidity. The influences of the 
substrates, the properties of block copolymers on the morphology of the porous films 
were investigated. 
A commercially available block copolymer, 
polystyrene-block-polybutadiene-block-polystyrene (SBS), was modified by 
introducing hydroxy groups through hydroboration. Highly ordered porous films of 
modified SBS with two dimensional (2D) and three dimensional (3D) structures were 















porous films became resistant to THF and thermally stable up to 350 ℃. The  
ordered porous films of modified SBS mixed with synthetized photo-cross-linking 
agent were irradiated by ultraviolet. The results show that both solvent resistance and 
thermal stability of the porous films were significantly improved. 






































为 248 nm 的入射光可以制备细微结构宽度为 250 nm 的图案，当入射光的波长降
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